WebFlow/UML Proposal to NIST ATP 

Executive Summary

Building new wave of collaboratory Web applications in areas such as agile manufacturing, distance learning, knowledge portals for problem solving in science & engineering or business-to-business e-commerce requires novel software and process engineering environments. To cope with complexity, rapid technology changes and growing demands for versatility of Web collaboratory environments, such infrastructure systems should be capable of: integrating Web/Commodity standards of Java, CORBA, COM, XML and UML; federating diverse open source and proprietary legacy components, event and messaging models; supporting diverse collaboratory paradigms ranging from asynchronous workflows to WYSIWIS (What-You-See-Is-What-I-See) whiteboards and other virtual places; and adapting such generic capabilities  to various domain specific components, tools and processes.  

We propose to develop such environment, WebFlow/UML, by integrating our successful WebFlow toolkit for visual authoring and composition of Web based distributed dataflow applications with the UML (Uniform Modeling Language) industry standard for object-oriented analysis and design. Integration of the run-time assembly paradigm of WebFlow with the design-time modeling paradigm of UML will be accomplished in terms of our multi-protocol JWORB (Java Web Object Request Broker) middleware for distributed objects that integrates CORBA, COM and Web server capabilities and supports the new HLA (High Level Architecture) standard for distributed  federation and collaboration in terms of our OWRTI (Object Web Run-Time Infrastructure) plug-and-play software bus. These current Modeling and Simulation capabilities of our environment will be augmented soon by the family of MOF (Meta-Object Facility) based metamodels under development by the OMG (Object Management Group) such as UML Metamodel, Common Warehouse Metamodel and Software Process Engineering Metamodel. UML Metamodel will be extended towards a generic, standards based intermediate topological representation of structural or behavioral graphs of distributed objects, components  or modules that comprise a Web collaboratory environment. Common Warehouse Metamodel will provide universal persistency support across numerous heterogeneous databases and knowledge bases of the Web. Software Process Engineering Metamodel will provide  foundation for standards based  process engineering infrastructure that will start from generic software domain and will smoothly extend towards application domains such as manufacturing, distance training or problem solving environments.

The overall architecture of WebFlow/UML will follow a 3-tier model with: a) visual authoring collaboratory front-ends; b) middleware software bus for standardized plug-and-play components, connectors and wrappers for backend legacy modules; and c)  federation and collaboration framework for interoperability between heterogeneous and domain specific backends, including authoring, modeling, simulation, database, knowledge base, agent and human modules. This generic abstract architecture will admit various specific instantiations in terms for suitable standards that are most adequate for various problems and user domains. The core reference implementation of WebFlow/UML outlined above will follow the UML, Java/CORBA and HLA standards and will use our current WebFlow, JWORB and OWRTI subsystems. However, we will also continuously enforce and explore the modular layered design of WebFlow/UML to mix-and-match heavy-weight industry standards based solutions such as CORBA with more light-weight, easily accessible open source solutions such as e-speak, ARGO/UML or Tigris under development by the new family of open source repositories such as Collab.Net ort MageLang Institute.

For the end-user, WebFlow/UML will offer a consistent and comprehensive point-and-click visual metaphor for simulation based design and rapid prototyping of composable software, with its building blocks spanning all granularity levels and ranging from coarse grain modules or Web services to fine grain objects, state machines or events. Based on multiple-perspective philosophy of UML, extensible MOF metamodels, and intuitive visual authoring model of WebFlow, WebFlow/UML will be naturally adaptable to various corporate cultures and application domains. Our goal is to make suitably customized versions of WebFlow/UML a tool of choice for all stakeholders of a collaboratory enterprise, ranging from managers to technical marketers, project leaders, designers, analysts, developers and testers. 

Such multiple perspective multi-cultural software process environment will contain enough generic infrastructure support to admit smooth adaptation for and alignment with domain or application specific components, toolkits and processes. Indeed, the emergent SPE Metamodel will offer generic support for workflows, artifacts, roles and activities that can be customized and reused in domain processes focused on manufacturing, distance training, problem solving environments and so on.

We will refine and test our concepts by exploring in parallel the following three domains: a) software process engineering; b) selected manufacturing processes; and c) problem solving processes in science and engineering.  

In the software process engineering thrust, we will follow the emergent suite of OMG standards under development by the Object Analysis and Design Task Force that started from UML and include now also XMI (XML Metadata Interface) for Web scripting of UML models, MOF based meta-metamodeling framework and its domain metamodels for UML, Common Warehouse and Software Process Engineering. The latter will standardize soon the core process elements such as workflows, activities, workers roles and software artifacts formats, and it will open the  way for experimenting with and customizing for specific enterprise needs the various software process candidates from industry such as Rational Unified Process by Rational Corporation and from research community such as collaboratory WinWin model by Barry Boehm at USC

In the manfuacturing domain, we will customize the software process engineering infrastructure for manufacturing processes such as workflows of CAD, CAE and design repository modules, and we will additionally explore the emergent standards for the Process and Product Engineering by the OMG Manufacturing Group. We will also align the WebFlow/UML design with the overall guideline and vision of the Integrated Manufacturing Technology Initiative, as represented by the current Roadmaps for: Information Systems for Manufacturing Enterprises, Modeling and Simulation, Manufacturing Processes and Equipment, Intelligent Controls, and Technologies for Enterprise Integration.

In the science portals domain, we will compare industry standards such a CORBA and open source standards such as e-speak as wrapper candidates for the dedicated HPC backend technologies such as Globus or Legion, pursued within the Metacomputing Grid framework by the NCSA Alliance. We will align WebFlow/UML design with the needs of the problem solving environments based on our successful experiments with WebFlow/Gateway, conducted by several R&D projects in various national labs in the NSF and DoD domains. We will also monitor new R&D activities and we will support emergent technologies in the intelligent agents domain such as DAML (DARPA Agent Markup Language) that will likely have near term impact on building knowledge bases of reusable components for agent-aided automatic assemblers of solution candidates in the advanced problem solving environments.

